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Title of the Invention 
Battery connector 

Background of the Invention 
5 1 . Field of the Invention 
[0001] 

The present invention relates to a battery connector 
which is useful for, for example, charging a battery, and 
more particularly to a battery connector in which an en- 
10 gagement piece disposed on a contact member is engaged un- 
der a preload with an engagement face of a housing. 
2 . Description of the Prior Art 
[0002] 

A conventional battery connector of this' kind is dis- 
15 closed in PCT National Patent Publication No. 2001-502837. 
The disclosed connecter will be described with reference to 
Fig. 9 or 10. 

[0003] 

Fig. 9 is a section view of the conventional battery 
20 connector, and Fig. 10 is a perspective view of a contact 
member which is used in the conventional battery connector. 
[0004] 

In the battery connector, as shown in Fig. 9, a mean- 
dering contact member 210 is housed in a housing 200 in 
25 which the lower end is placed on a board face of a circuit 
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board 100. As shown in Fig. 10, the contact member 210 is 
formed into a meandering shape in which three slender plate 
piece portions are continuously integrated with one another 
through two flexible portions 216, 217 that are arcuately 
5 protruded. As shown in Fig. 9, a mountain-like projection 
212 which is formed in the plate piece portion of one end 
side of the contact member 210 is projected through an ob- 
long opening 205 that is formed in the upper wall of the 
housing 200, and its top is formed as a contact 213 which 

10 is to be in elastic contact with a battery terminal (not 
shown) . A fix piece 214 which is fixed to a wall 201 of 
the housing 200, and a soldering terminal 215 which is 
foldedly formed to be connected to a pattern on the circuit 
board 100 are formed in the plate piece portion of the 

15 other end side of the contact member 210. The lower flexi- 
ble portion 216 is fitted into a hole 203 which is formed 
in another wall 202 of the housing 200, and the upper 
flexible portion 217 is opposed to the wall 201. 
[0005] 

20 An end portion of the mountain-like projection 212 of 

the contact member 210 is bent in a substantially perpen- 
dicular manner toward the inner side (in the illustrated 
example, the lower side) of the mountain-like projection 
212. The folded end portion is provided with a rectangular 

25 engagement piece portion 220 which is laterally projected. 
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An end face of the engagement piece portion 220 is in elas- 
tic contact under a preload with an engagement face 2 06 
which is formed by a wall face of a peripheral portion of 
the opening 205, to be engaged therewith. The degree of 
5 projection of the mountain-like projection 212 from the 
opening 205 of the housing 200 is restricted by the con- 
figuration where the engagement piece portion 220 is in 
elastic contact and engaged with the engagement face 206 
under a preload as described above . 

10 [0006] 

In the battery connector, in an initial state where no 
external force acts on the contact member 210, the engage- 
ment piece portion 220 is overlappingly in elastic contact 
with the engagement face 206 of the housing 200 as shown in 

15 Fig. 9. When a battery D is to be charged, the battery D 
is attached to and detached from the connector. 
[0007] 

In the operation of attaching the battery D, the bat- 
tery D is inserted into the connector in the direction of 

20 the arrow CI of Fig. 9 which is perpendicular to the com- 
pression direction (vertical direction) of the meandering 
contact member 210. As a result, the battery D is caused 
to slide over the mountain-like projection 212 to retract 
the mountain-like projection 212, so that a terminal of the 

2 5 battery D is pressed against the contact 213 of the projec- 
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tion to be in elastic contact therewith. At this time, the 
contact member 210 is compressed, the mountain-like projec- 
tion 212 is retracted as indicated by the arrow cl to be 
pressed into the opening 205, and the engagement piece por- 
5 tion 220 separates from the engagement face 206. As a re- 
sult of the retraction of the mountain-like projection 212, 
a situation in which an arcuate portion 221 of the one end 
of the contact member 210 strikes against the wall 202, or 
the flexible portion 217 strikes against and rubs with the 

10 wall 201 sometimes occur. By contrast, in the operation of 
detaching the battery D, the battery D is separated from 
the connector in the direction of the arrow C2 of Fig . 9 
which is perpendicular to the expansion direction of the 
meandering contact member 210. At this time, the contact 

15 member 210 which has been compressed by the flexural defor- 
mation is expanded, and the mountain-like projection 212 is 
displaced as indicated by the arrow c2 , whereby the moun- 
tain-like projection 212 is projected from the opening 205. 
As a result, the engagement piece portion 220 is engaged 

20 with the engagement face 206, and the connector is returned 
to the initial state to be prepared for the next use. 
[0008] 

As shown in Fig. 11 illustratively showing problems of 
the conventional example, in the conventional example, a 
25 situation possibly occurs where the operations of attaching 
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and detaching the battery causes the end face of the en- 
gagement piece portion 220 to rub with the engagement face 
206 in the direction of the arrow dl or d2 while maintain- 
ing the elastic contact with the engagement face. When 
5 such a situation occurs, there is the possibility that the 
engagement piece portion 220 which is a metal portion 
shaves the engagement face 206 which is a synthetic resin 
portion, or that the thin engagement piece portion 220 is 
caught by the engagement face 206 to be deformed. 

10 [0009] 

When the engagement piece portion 220 shaves the en- 
gagement face 206 or the engagement piece portion 220 is 
deformed, the housing 200 is reduced in strength to be eas- 
ily cracked or deformed, or the deformation of the engage- 

15 ment piece portion 220 causes the engagement piece portion 
220 not to be engaged with the engagement face 206, so that 
the engagement piece portion 220 is projected from the 
opening 205. As a result, the performance required in a 
battery connector cannot be exerted. 

20 

Summary of the Invention 
[0010] 

The invention has been conducted under the above- 
discussed circumstances. It is an object of the invention 
2 5 to provide a batteiry connector in which the shape or the 



structure of an engagement piece portion is improved, and, 
even when the engagement piece portion rubs with an engage- 
ment face of a housing, there is no possibility that the 
engagement face is shaved, or that the engagement piece 
portion is deformed. 

[0011] 

It is another object of the invention to provide a 
battery connector in which, even when the engagement piece 
portion of the battery connector which has been described 
in the conventional example rubs with an engagement face of 
a housing, possibilities that the engagement face is 
shaved, and that the engagement piece portion is deformed 
can be eliminated only by applying a very simple change on 
the shape or the structure of the engagement piece portion. 
[0012] 

It is a further object of the invention to provide a 
battery connector which can attain the objects, and in 
which the height in the case where the connector is mounted 
on a circuit board can be easily reduced. 
[0013] 

It is a still further object of the invention to pro- 
vide a battery connector which can attain the objects, and 
in which the height of a housing can be easily reduced and 
the strength can be easily enhanced. 
[0014] 



The battery connector of the invention has : 

a meandering contact member in which a plurality of 
plate piece portions are continuously integrated with one 
another through one or more arcuate flexible portions; 

a mountain-like projection which is formed in one of 
the plate piece portions that is on one end side of the 
contact member , and in which a top is formed as a contact 
that is to be in elastic contact with a battery terminal; 

a housing which houses the contact member; 

an opening which is formed in the housing, and through 
which the mountain-like projection is projected; 

an arcuate portion which is formed in the mountain- 
like projection to be bent toward an inner side of the 
mountain-like projection, and an engagement piece portion 
which is laterally projected from an end portion of the ar- 
cuate portion ; and 

an engagement face which is formed by a rear face of a 
peripheral portion of the opening, and with which the en- 
gagement piece portion is in elastic contact and engaged 
under a preload, whereby a degree of projection of the 
mountain-like projection from the opening is restricted. 

[0015] 

The battery connector further has a wall face of the 
housing that is to confront a board face of a circuit board 
on which the housing is to be mounted, and that opposes the 
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arcuate portion of the mountain-like projection, and 

the engagement piece portion is displaced in a direc- 
tion along which the board face of the circuit board and 
the wall face of the housing confront each other, to be in 
5 sliding contact with the engagement face, and has a shape 
which is free from an angular edge that, when the engage- 
ment piece portion is in sliding contact with the engage- 
ment face, shaves the engagement face. 
[0016] 

10 According to the configuration, even when the moun- 

tain-like projection is displaced in a direction along 
which the board confronts the circuit board and the wall 
face of the housing face each other, a situation where the 
engagement piece portion shaves the engagement face, or 

15 where the engagement piece portion is caught by the engage- 
ment face to be deformed does not occur because the engage- 
ment piece portion has the shape which is free from an an- 
gular edge that shaves the engagement face. Since the con- 
figuration in which the engagement piece portion has the 

20 shape which is free from an angular edge is employed, a 
battery connector in which, even when the engagement piece 
portion rubs with the engagement face of the housing, there 
is no possibility that the engagement face is shaved, or 
that the engagement piece portion is deformed can be pro- 

25 vided only by applying a very simple change on the shape or 
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the structure of the engagement piece portion of the bat- 
tery connector which has been described in the paragraph of 
the prior art. 

[0017] 

5 In the invention, the configuration may be employed 

where the engagement piece portion integrally has : a planar 
portion in which an edge of each of lateral sides is elon- 
gated in the confronting direction, and which is slidably 
contactable with the engagement face; and a projection 
10 piece which, in each of sides of a vertical width direction 
of the planar portion, is elongated through an arcuate bent 
portion in a direction away from the engagement face. 
[0018] 

The configuration may be employed where the engagement 
15 piece portion integrally has: a planar portion; and a swol- 
len portion which is formed on the planar portion, and 
which comprises an arcuate face that is to butt against the 
engagement face to hold the planar portion to a position 
separated from the engagement face. 
20 [0019] 

Preferably, the housing is configured so that a por- 
tion that is opposed to a wall face of the housing to which 
the arcuate portion of the mountain-like projection is op- 
posed is formed as an aperture, and the aperture is closed 
25 by the circuit board on which the housing is to be placed. 



When this configuration is employed, no wall exists in the 
portion where the aperture is formed, and hence the height 
of the housing can be correspondingly reduced. 
[0020] 

Preferably, the housing has: a surrounding wall having 
the opening; a supporting wall which is opposed to the sur- 
rounding wall; and a covering wall which extends between 
upper ends of the surrounding wall and the supporting wall 
one of the plate piece portions that is on another end side 
of the contact member is placed to overlap with the sup- 
porting wall, and one of the flexural portions which is 
continuously integrated with the plate piece portion of < the 
other end side is fitted into a recess formed in the cover- 
ing wall. When this configuration is employed, the con- 
figuration acts synergistically with the structure in which 
the aperture is formed in the housing, to further enhance 
the reduction of the height of the housing. 
[0021] 

Preferably, a lower half of the surrounding wall is 
forward projected, and a reinforcing wall which closes a 
lower portion of the opening is formed integrally on the 
projected portion. Preferably, the reinforcing wall is 
disposed in each of right and left or two places of the 
projected portion, and a reinforcement terminal which rein- 
forces the housing is placed in a recess between the rein- 
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forcing walls. When this configuration is employed, the 
housing is reinforced by the reinforcing walls and the re- 
inforcement terminal, and hence the strength of the housing 
is correspondingly enhanced. 
5 [0022] 

As described above, in the battery connector of the 
invention, even when the engagement piece portion rubs with 
the engagement face of the housing, the possibilities that 
the engagement face is shaved, and that the engagement 

10 piece portion is deformed are eliminated. Therefore, it is 
possible to provide a battery connector in which situations 
where, as a result of use, the housing is early cracked or 
deformed because of insufficient strength, or where the 
contact member is deformed do not occur, and the initial 

15 performance can be exerted for a long term. The height in 
the case where the connector is mounted on a circuit board 
can be easily reduced. Therefore, the battery connector 
and hence an apparatus in which the battery connector is 
mounted can be readily miniaturized. 

20 

Brief Description of the Drawings 

Fig. 1 is a front view of a battery connector accord- 
ing to the invention; 

Fig. 2 is a section view taken along line II-II of 
2 5 Fig . 1 ; 
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Fig. 3 is a section view taken along line III-III of 
Fig . 1 ; 

Fig. 4 is a partial perspective view showing the shape 
of an engagement piece portion; 
5 Fig. 5 is a view illustrating the function enlargedly 

showing main portions of Fig . 3 ; 

Fig. 6 is an enlarged view of portion VI of Fig. 1; 

Fig. 7A is a perspective view showing a modification 
of the engagement piece portion, and Fig. 7B is an enlarged 
10 section view taken along line VIIB-VIIB of Fig. 7A; 

Fig. 8 is a view illustrating the function which is 
exerted by the engagement piece portion of Figs. 7A and 7B; 

Fig. 9 is a section view of a conventional battery 
connector ; 

15 Fig. 10 is a perspective view of a contact member 

which is used in the conventional battery connector; and 

Fig. 11 is a view showing problems of the conventional 
example . 

2 0 Detailed Description of the Preferred Embodiment 

[0023] 

As shown in Fig . 1 or 2 , the battery connector com- 
prises a housing 1 formed by a molded product of a syn- 
thetic resin, and a contact member 5 formed by a metal 
2 5 piece which is housed in an internal space of the housing 
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1. 

[0024] 

As shown ±n Fig . 2 or 3 , the contact member 5 is con- 
figured by continuously integrating three slender plate 
5 piece portions 51 , 52, 53 in a meandering manner with one 
another through flexible portions 54 , 55 that are arcuately 
protruded. A mountain-like projection 56 is formed in the 
plate piece portion 53 of one end side of the contact mem- 
ber 5, and the top of the mountain-like projection 56 is 

10 formed as a contact 57 which is to be in elastic contact 
with a battery terminal (not shown) . The plate piece por- 
tion 51 of the other end side of the contact member 5 is 
placed so as to overlap with a supporting wall face 12 of 
the housing 1, and the flexible portion 54 which is con- 

15 tinuously integrated with the plate piece portion 51 is 
fitted into a recess (in the illustrated example , a hole) 
formed in a covering wall 13 of the housing 1. An end por- 
tion of the plate piece portion 51 is perpendicularly bent 
to be formed as a terminal 58 which is projected to the 

2 0 rear side of the housing 1. By contrast, the housing 1 has 
an oblong opening 16 formed in a surrounding wall 15. A 
lower half of the surrounding wall 15 is forward projected, 
and reinforcing walls 18 which close a lower portion of the 
opening 16 are formed integrally on the projected portion 

2 5 17. In the housing 1, a portion that is opposed to the 
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covering wall 13 is formed as an aperture 19. In the state 
where the housing 1 is placed on a board face of a circuit 
board 100 as shown in the figure, the aperture 19 is closed 
by the circuit board 100. 
5 [0025] 

As shown in Fig. 3, the mountain- like projection 56 of 
the contact member 5 comprises: an arcuate portion 65 which 
is bent toward the inner side (in the illustrated example, 
the lower side) of the mountain-like projection 56, to be 

10 opposed to a wall face 13a of the covering wall 13 of the 
housing 1; and an engagement piece portion 66 which is lat- 
erally stretched from an end portion of the arcuate portion 
65. The engagement piece portion 66 is in elastic contact 
and engaged under a preload with a rear face of a periph- 

15 eral portion of the opening 16 of the housing 1, i.e., an 
engagement face 21 which is formed by a rear face of the 
surrounding wall 15. Since the engagement piece portion 66 
is in elastic contact and engaged under a preload with the 
engagement face 21, the degree of projection of the moun- 

2 0 tain-like projection 56 from the opening 16 of the housing 
1 is restricted. As shown in Fig. 6, predetermined inter- 
spaces 16a are ensured between right and left peripheral 
portions of the opening 16 and the mountain-like projection 
56. The interspaces 16a prevent the mountain-like projec- 

25 tion 56 from being in contact with the periphery when the 
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projection is advanced or retracted- When the mountain- 
like projection 56 is displaced, therefore, a situation 
where the mountain-like projection 56 rubs with the periph- 
ery to shave it, or where the mountain-like projection 56 
5 is deformed hardly occurs. 
[0026] 

As shown in Fig. 4, the engagement piece portion 66 of 
the contact member 5 is formed into a shape which is 
stretched in both the lateral sides from the end portion of 

10 the arcuate portion 65 formed in the mountain-like projec- 
tion 56. The engagement piece portion 66 integrally has: a 
rectangular planar portion 71 which is laterally elongated; 
and a pair of projection pieces 73, 74 which are on the 
sides of the vertical width direction of the planar portion 

15 71, respectively, and which are elongated through arcuate 
bent portions 72. In the illustrated example, the upper 
projection piece 73 is formed into a shape in which the 
piece is divided into sub-pieces that are on the sides of 
the end portion of the arcuate portion 65, respectively. 

2 0 An edge 68 of each lateral side of the engagement piece 
portion 66 is elongated in the longitudinal direction of 
the opening 16 of the housing 1, i.e., the direction (ver- 
tical direction) along which, when the housing 1 is placed 
on the board face of the circuit board 100 as shown in Fig. 

2 5 3, the inner wall face 13a of the covering wall 13 con- 
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fronts the circuit board 100. Even when the engagement 
piece portion 66 is displaced in the vertical direction in- 
dicated by the arrow al 1 or a2 1 of Fig. 3 while maintaining 
the elastic contact with the engagement face 21, therefore, 
5 the edges 68 of the lateral sides of the engagement piece 
portion 66 do not shave the engagement face 21. 
[0027] 

In an initial state where no external force acts on 
the contact member 5, as shown in Fig. 5, the planar por- 

10 tion 71 of the engagement piece portion 66 is overlappingly 
in surface contact with the engagement face 21 of the hous- 
ing 1 in an elastically pressed state, and the upper and 
lower projection pieces 73, 74 are elongated in a direction 
away from the engagement face 21. Furthermore, the arcuate 

15 portion 65 of the mountain-like projection 56 confronts the 
wall face 13a of the covering wall 13 of the housing 1 via 
a small gap. In the embodiment, a reinforcement terminal 
23 is placed in a recess 22 between the right and left re- 
inforcing walls of the housing 1 to reinforce the housing 1 

2 0 (see Fig. 1 or Fig. 2) . 

[0028] 

In the battery connector, in a process of, for exam- 
ple, charging a battery D, the operations of attaching and 
detaching the battery D are performed. 
25 [0029] 
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In the operation of attaching the battery, the battery 
D is inserted into the connector in the direction of the 
arrow Al of Fig. 3 which is parallel to the compression di- 
rection of the meandering contact member 5, whereby a ter- 
5 minal of the battery is pressed against the contact 57 of 
the mountain-like projection 56 to be in elastic contact 
therewith. At this time, the contact member 5 is com- 
pressed mainly by means of the flexural deformation of the 
flexible portions 54, 55, the mountain-like projection 56 

10 is retracted as indicated by the arrow al to be pressed 
into the opening 16, and the engagement piece portion 66 
separates from the engagement face 21. As a result of the 
retraction of the mountain-like projection 56, a situation 
in which the arcuate portion 65 strikes against and rubs 

15 with the wall face 13a of the covering wall 13 sometimes 
occurs. By contrast, in the operation of detaching the 
battery D, the battery D is separated from the connector in 
the direction of the arrow A2 of Fig. 3 which is parallel 
to the expansion direction of the meandering contact member 

20 5. At this time, the contact member 5 which has been com- 
pressed by the flexural deformation is expanded, and the 
mountain-like projection 56 is forward displaced as indi- 
cated by the arrow a2 , so as to be projected from the open- 
ing 16. As a result, the engagement piece portion 66 is 

25 engaged with the engagement face 21, and the connector is 
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returned to the Initial state to be prepared for the next 
use. In the usual battery attaching operation, therefore, 
a situation where the engagement piece portion 66 rubs with 
the engagement face 21 seldom occurs. In some cases, how- 
5 ever, when the mountain-like projection 56 is displaced 
forward or rearward, a situation may possibly occur where 
the engagement piece portion 66 rubs with the engagement 
face 21 in only a short length range. 
[0030] 

10 The case will be considered where an external force in 

the direction indicated by the arrow Al ! or A2 1 of Fig. 3 
is applied to the mountain-like projection 56 for any rea- 
son and the engagement piece portion 66 slides in the di- 
rection indicated by the arrow al 1 or a2 1 while maintaining 

15 the elastic contact with the engagement face 21. In this 
case, a situation may possibly occur in which the planar 
portion 71 of the engagement piece portion 66 which has 
been described with reference to Fig. 4 overlaps and rubs 
with the engagement face 21 in a surface contact state, or 

2 0 in which the engagement piece portion 66 is inclined to rub 
with the engagement face 21 as indicated by the phantom 
line in Fig. 5. In the situation in which the planar por- 
tion 71 overlaps and rubs with the engagement face 21, 
since the planar portion 71 has no angular edge that may 

25 shave the engagement face 21, the engagement face 21 is not 
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shaved, and the engagement piece portion 66 is not caught 
by the engagement face 21 to be deformed. Also when the 
situation in which the engagement piece portion 66 is in- 
clined to rub with the engagement face 21 occurs, the arcu- 
5 ate bent portions 72 of the engagement piece portion 66 
rubs with the engagement face 21 as indicated by the phan- 
tom line in Fig. 5. In this case also, therefore, the en- 
gagement face 21 is not shaved, and the engagement piece 
portion 66 is not caught by the engagement face 21 to be 
10 deformed. 

[0031] 

As a result of advancing or retracting displacement of 
the mountain-like projection 56, the arcuate portion 65 may 
sometimes strike against and rub with the wall face 13a of 
15 the covering wall 13. In this case, since no angular edge 
which may shave the wall face 13a exists in the arcuate 
portion 65, the wall face 13a is not shaved, and the moun- 
tain-like projection 56 is not deformed. 
[0032] 

2 0 In the embodiment, the housing 1 is configured so that 

the portion opposed to the covering wall 13 is formed as 
the aperture 19 or a wall in the portion is omitted, and, 
when the housing 1 is placed on the board face of the cir- 
cuit board 100, the aperture 19 is closed by the circuit 

25 board 100. Furthermore, the flexible portion 54 of the 
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contact member 5 is fitted into the recess 14 of the cover- 
ing wall 13. Therefore, reduction of the height of the 
housing 1 is realized. The strength of the surrounding 
wall 15 having the opening 16 is improved by the reinforc- 
5 ing walls 18 formed on the projected portion 17 in the 
lower half of the surrounding wall 15 in which the opening 
16 is formed. Consequently, the connector has an advantage 
that the whole is small in size and excellent in strength. 
[0033] 

10 Fig. 7A is a perspective view showing a modification 

of the engagement piece portion 66, Fig. 7B is an enlarged 
section view taken along line VTIB-VTIB of Fig. 7A, and 
Fig. 8 is a view illustrating the function which is exerted 
by the engagement piece portion 66 of Figs. 7A and 7B . 

15 [0034] 

In the engagement piece portion 66 of Figs. 7 A and 7B, 
a spherical swollen portion 75 is formed in each of right 
and left sides of the rectangular planar portion 71. In 
the engagement piece portion 66, as shown in Fig* 8, the 

2 0 swollen portions 75 butt against the engagement face 21 to 
hold the planar portion 71 to a position separated from the 
engagement face 21. Even when, in an abnormal state, an 
accidental situation occurs where the engagement piece por- 
tion 66 slides in the direction indicated by the arrow al 1 

25 or a2 1 while maintaining the elastic contact with the en- 
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gagement face 21, therefore, only the swollen portions 75 
of the engagement piece portion 66 overlap and rub with the 
engagement face 21, so that the engagement face 21 is not 
shaved and the engagement piece portion 66 is not caught by 
5 the engagement face 21 to be deformed. The above similarly 
occurs also in a situation where, in a battery attaching 
operation in a normal state, the engagement piece portion 
66 rubs with the engagement face 21. When the swollen por- 
tions 75 having no angular edge in the engagement piece 

10 portion 66 rub with the engagement face 21 as in this exam- 
ple, particularly, the frictional resistance between the 
swollen portions 75 and the engagement face 21 is sup- 
pressed to a low degree and the sliding property is im- 
proved. Therefore, an excessive force is hardly applied to 

15 the mountain- like projection 56 and hence to the contact 
member 5, thereby producing an advantage that the durabil- 
ity of the contact member is improved. 
[0035] 

The shape of the swollen portions 75 is not limited to 
20 a spherical shape, and may be, for example, an arcuate 
shape which extends over the whole lateral length of the 
engagement piece portion 66. 



